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a = 97.216 (2)° 
P = 110.934 (2)° 
y = 112.179 (2)° 
V = 2547.6 (7) A 3 
Z = 2 



Mo Ka radiation 
H = 0.40 nun 4 
T = 173 K 

0.16 x 0.15 x 0.13 mm 



Tris(3,4,7,8-tetramethyl-1 ,1 0-phenan- 
throlin-1 -ium) hexacyanidocobaltate(lll) 
pentahydrate 



Data collection 

Bruker SMART APEX CCD 
dif fractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
T min = 0.939, r m „ = 0.950 



19411 measured reflections 
9402 independent reflections 
6096 reflections with / > 2a(l) 
R in , = 0.046 
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Refinement 

R[F 2 > 2a(F 2 )} = 0.058 

wR(F 2 ) = 0.155 

S = 1.05 

9402 reflections 

671 parameters 



2 restraints 

H-atom parameters constrained 
A/W = 0.49 e A~ 3 
A/> mi „ = -0.53 e A~ 3 



Key indicators: single-crystal X-ray study; T = 1 73 K; mean rj(C-C) = 0.006 A; 
disorder in solvent or counterion; R factor = 0.058; wR factor = 0.155; data-to- 
parameter ratio = 14.0. 



The structure of the title compound, (C 1 6H 17 N 2 )3[Co(CN) 6 ]-- 
5H 2 0, consists of three 3,4,7 ,8-tetramethyl-l,10-phenan- 
throlin-l-ium cations, a [Co(CN) 6 ] 3 ~ anion and five water 
molecules of crystallization, one of which is disordered over 
two sets of sites in a 0.587 (15):0.413 (15) ratio. The 
[Co(CN) 6 ] 3 ~ anion exhibits an octahedral geometry. In the 
structure, cations and anions are linked alternatively through 
O-H- ■ O, O-H- ■ N, N-H ■ O and N-H- ■ N hydrogen 
bonds, Tt-Jt interactions [centroid-centroid distances = 
3.523 (2)-4.099 (2) A] and van der Waals forces, forming a 
three-dimensional supramolecular network. 

Related literature 

For general background to hexacyanidometallate-based 
compounds, see: Andruh et al. (2009); Tokoro & Ohkoshi 
(2011). For related structures, see: Qian et al. (2011); Shatruk 
et al. (2007). 



Table 1 

Hydrogen-bond geometry (A, °). 
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Data collection: SMART (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: DIAMOND (Branden- 
burg, 2006); software used to prepare material for publication: 
SHELXTL. 




Experimental 

Crystal data 

(C 16 H lv N 2 ) 3 [Co(CN) 6 ]-5H 2 0 
M, = 1017.08 
Triclinic, PI 



CN 

NC I CN 



Co' 



NC l N CN 



•5H 2 0 



a = 12.836 (2) A 
b = 14.458 (2) A 
c = 16.645 (3) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ5042). 
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Tris(3 r 4,7 r 8-tetramethyl-1,10-phenanthrolin-1-ium) hexacyanidocobaltate(lll) 
pentahydrate 

Ai-Yun Hu, Deng-YongYu and Ai-Hua Yuan 

Comment 

In the past few years, hexacyanometallates [M(CN) 6 ] 3 ~ (M — Fe, Co, Cr) have been employed usually as building blocks to 
react with the second metal ions in the presence of organic ligands, forming several types of bimetallic assemblies with 
various dimensional structures and interesting properties (Andruh et al, 2009; Tokoro et al, 2011). However, the 
development of hexacyano- and lanthanide-based assemblies has been somewhat hampered by the tendency of the 
lanthanide ions to adopt higher coordination numbers, and their ability to easily adapt to a given environment. Recently, 
we used the [Co(CN) 6 ] 3 " presursor to react with lanthanide ion Ce 3+ and the chelated ligand 3,4,7,8-tetramethyl-l,10- 
phenanthrolin (tmphen), to construct organic-inorganic hybrid materials. Unexpectedly, a new ion-pair compound 
(Htmphen)3Co(CN)6.5H20 without Ce 3+ ions was obtained instead. 

The structure of the title compound, (Ci6Hi 7 N 2 )3Co(CN) 6 .5H 2 0, consists of three 3,4,7,8-tetramethyl-l,10- 
phenanthrolin- 1 -ium cations, a [Co(CN) 6 ] 3 " anion and five water molecules of crystallization (Fig. 1). The six-coordinated 
[Co(CN) 6 ] 3 " unit exhibits an octahedral geometry, in which the mean Co — C and C — N bond distances are 1 .946 (4) A 
and 1.151 (2) A, respectively, while the Co-CN bonds are almost linear with the maximum deviation from linearity of 
2.9°. The cations and anions are linked alternatively through hydrogen bonds (Table 1), n—n interactions (centroid-to- 
centroid distances = 3.523 (2)^1.099 (2) A) and van der Waals forces to form a three-dimensional supramolecular 
network (Fig. 2). The structure of the title compound is different from those of hexacyanide-based family of pentanuclear 
clusters {[M(tmphen) 2 ] 3 [M'(CN) 6 ] 2 ]} (M = Cr, Mn, Co, Ni, Zn; M' = Co, Cr, Fe) (Shatruk et al, 2007) and octacyanide- 
based helical chains [Ln(tmphen) 2 (DMF)„][M(CN) 8 ].xsolvents (Ln = Sm, Pr; n = 2, 5; M = Mo, W) (Qian et al, 2011) 
reported previously. 

Experimental 

The title compound was prepared at room temperature by slow diffusion of an ethanol solution containing 
Ce(N03)3.6H 2 0 (0.10 mmol) and 3,4,7,8-tetramethyl-l,10-phenanthrolin (0.20 mmol) into an aqueous solution of 
K 3 [Co(CN) 6 ].H 2 0 (0.10 mmol). After two weeks, colourless plate-like crystals were obtained. 

Refinement 

All non-hydrogen atoms were refined anisotropically. The (C)H atoms of 3,4,7, 8-tetramethyl-l,10-phenanthrolin were 
calculated at idealized positions and included in the refinement in a riding mode. The (N)H atoms of 3,4,7, 8-tetra- 
methyl-l,10-phenanthrolin and (O)H atoms of water molecules were located from difference Fourier maps and refined as 
riding (N-H = 0.95 A, (7(H) = 1.2[/ eq (N); O-H = 0.82 or 0.99 A, [/(H) = 1.5<7 eq (0)). The 05 atom was disordered over 
two sites in a 0.587 (15):0.413 (15) ratio, sharing the hydrogen atoms. The temperature factors of the atoms C3, C5, N3 
and N5 were restrained to be nearly isotropic. 
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Computing details 

Data collection: SMART (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT (Bruker, 2004); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

ORTEP diagram of the title compound, showing the 30% probability thermal motion ellipsoid. The (C)H atoms of 
3,4,7,8-tetramethyl-l,10-phenanthrolin have been omitted for clarity. 
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Figure 2 

The three-dimensional supramolecular network. 

Tris(3,4,7,8-tetramethyl-1,10-phenanthrolin-1-ium) hexacyanidocobaltate(lll) pentahydrate 



Crystal data 

(C,6H 17 N 2 ) 3 [Co(CN) 6 ]-5H 2 0 

M r = 1017.08 

Triclinic, PI 

Hall symbol: -P 1 

a= 12.836 (2) A 

b= 14.458 (2) A 

c= 16.645 (3) A 

a = 97.216 (2)° 

#= 110.934(2)° 

y= 112.179 (2)° 

V= 2547.6 (7) A 3 

Z)afa collection 

Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and w scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2004) 
T mm = 0.939, T max = 0.950 

Refinement 

Refinement on F 1 

Least-squares matrix: full 

R[F 2 >2o(F 1 )] = 0.058 

wi?^) = 0.155 

S = 1.05 

9402 reflections 



Z=2 

P(000) = 1072 

D x = 1.326 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2791 reflections 

(9 = 2.4-25.6° 

fi = 0.40 mnr 1 

T= 173 K 

Plate, colourless 

0.16 x 0.15 x 0.13 mm 



19411 measured reflections 
9402 independent reflections 
6096 reflections with / > 2a(T) 
Pint = 0.046 

ftnax = 25.5°, (9 m in = 1 .6° 



A = -15^15 
£ = -17^17 
/ = -20^20 



671 parameters 
2 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 
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Hydrogen site location: inferred from w = ll[o\Fo) + (0.0725P) 2 ] 

neighbouring sites where P = (F a 2 + 2_F c 2 )/3 

H-atom parameters constrained (A/<r) max < 0.001 

A/w = 0.49 e A" 3 

Apmin^-0.53 e A" 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A O A 1 O 

0.8918 


0.3 1 13 


A A1 /"sk 

0.036* 


pin 
C29 


0.9525 (3) 


0.9445 (3) 


0.3 /43 (z) 


A AO O 1 {Q\ 

O.Ozsl (8) 


C30 


0.9927 (3) 


1.0352 (3) 


0.3466 (2) 


0.0310(8) 


C31 


1.1196 (3) 


1.0955 (3) 


0.3763 (2) 


0.0324 (8) 


C32 


1.2021 (3) 


1.0632 (3) 


0.4316(2) 


0.0350 (9) 


H32 


1.2892 


1.1056 


0.4514 


0.042* 


C33 


1.0445 (3) 


0.9205 (3) 


0.4294 (2) 


0.0262 (8) 
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C34 


1 f\(\AH ZO\ 

l.(JU4/ (3) 


a onn /o\ 
0.5Z// (3) 


0.45 11 (z) 


A AO C jC ZO\ 

0.0z56 (5) 


/"">£■ 

G35 


r\ r\ i a /o \ 

0.9124 (3) 


A f f f 1 /O \ 

0.5551 (3) 


ft ^ A /'ft /--> \ 

0.5469 (2) 


ft ftOTO / ft \ 

0.0378 (9) 


T TO C A 

H35A 


a nn 1 1 

0.9911 


ft C C C S~ 

0.5556 


ft COCA 

0.5854 


0.057* 


H35B 


ft o /"O 

0.8626 


ft A ft 1 S 

0.4916 


ft <ftri 

0.4951 


0.057* 


HJ5C 


U.5651 


A C C£A 


A Z Q 1 H 


U.U5 /* 
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ft ni n \ 

0.7113 (3) 


ft f ft / < /o\ 

0.5964 (3) 


A A O ft ft /O \ 

0.4300 (2) 


ft ft O T ft /ft \ 

0.0379 (9) 


H36A 


ft -7 ft ^ 1 

0.7061 


ft r A TO 

0.5473 


ft a ft-n 

0.4657 


0.057* 


T TO D 

H36B 


ft /"Ti o 

0.6723 


a end 

0.5574 


ft O £1£C\ 

0.3660 


ft Af 

0.057^ 




O.oo /3 
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A /I 'lO^ 

U.45V5 


A A^T* 

0.05 /* 


C37 


ft O A O O / /I \ 

0.8988 (4) 


1 A /" O O /O \ 

1.0638 (3) 


A O O C O f r \\ 

0.2853 (2) 


ft ft /t 0 ft / 1 ft \ 

0.0430 (10) 


H37A 


ft ft /I 1 /I 

0.9414 


1 1 O /I 

1.1364 


ft ^> o/"A 

0.2860 


ft ft/" c * 

0.065* 


H37B 


0.8346 


1.0565 


0.3062 


0.065* 


TJ1H/~< 

tij /C 


U.8591 


1 A1 -71 

1.U1 / 1 


U.ZZ j / 




C38 


1 1 TO 1 / /I \ 

1.1727 (4) 


1.1939 (3) 


ft O C 1 ft /o \ 

0.3510 (3) 


ft ft /I O A / 1 ft \ 

0.0439 (10) 


in o a 
H35A 


1 1 /no 
1.14/5 


1.1 /56 


A ^ O A 

0.Z560 


0.066^ 


H35b 


1.Z644 


1.ZZ54 


A O OO A 

0.3839 


0.066^ 


T_T1 0/" 1 

H35C 


1 1 /l A^. 

1. 1405 


1.Z415 


0.3OO5 


O.Ooo^ 


C39 


A Q 1 O 1 /o\ 

0.3131 (3) 


ft ftl/'/l /Q\ 

0.9164 (3 J 


ft o o 1 A 

0.3zl4 (z) 


ft fto /:a /n\ 

0.0360 (9) 


T to a 

H39 


ft T7T) 

0.3773 


ft ft ^ o o 

0.9788 


0.3237 


ft ft j 0 sk 

0.043* 


/~m a 
C40 


ft T/no /o \ 

0.3435 (3J 


ft Of u /O \ 

U.oMo (3) 


a tz:oo /o.\ 
0.3655 (z) 


A AO /CO /A\ 

0.0365 (9J 


L41 


A O C 1 ^ /O \ 

0.2516 (3) 


A H £. A A ZO\ 

0.7609 (3) 


ft O /" /" ft /o\ 

0.3660 (2) 


ft ft 'J 1 *7 /0\ 

0.0317 (8) 


L42 


0.1219 (3) 


A TO /C7 /O \ 

0.7367 (3) 


0.3140 (2) 
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0.0309 (8) 
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0.0205 (3) 
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ft OAOT /Oft 

0.3087 (2) 
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IT A A 

H44 


-0.1703 
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0.2548 


ft ft A ft;k 

0.040* 


L45 


ft i oft /o \ 

-0.1296 (3) 
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0.6947 (3) 
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0.0309 (8) 
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U.6/64 (3) 
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0.1188 (2) 
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T T A O 

H48 


-0.1763 


0.8811 


0.0868 


0.045* 


/" • A ( \ 

C49 


ft ft'* i -7 Z'* \ 

-0.0317 (3) 


ft to O C /O \ 

0.7835 (3) 


A O, 1 O, O /ON 

0.2123 (2) 


ft ftOOT ZO\ 

0.0287 (8) 


r^A 


U.U965 (j) 


A Q A/1 T 


a ->/;/:o /"OA 

U.z66y (z) 


U.UZ55 (0) 


C51 


ft don / ,1 \ 

0.4817 (4) 


ft O o o o /o \ 

0.8833 (3) 


ft /o\ 

0.4242 (3) 


ft r\r /i 0 /10\ 

0.0543 (12) 


H51A 


ft A ft o O 

0.4982 


0.8859 


0.4868 


ft ft 0 1 sk 

0.081* 


H51B 


0.5327 


ft ft j-O A 

0.9524 


ft (in 

0.4221 


ft ft 0 1 sk 

0.081* 


HML 


A C AO O 

0.503z 


A OO 1 O 

0.53 lo 


A *5 AAO 

U.3992 


A AO 1 * 
O.O5I* 


C52 


ft o o A fJ" / /I \ 

0.2805 (4) 


A /" O /" O /O \ 

0.6868 (3) 


ft /I 1 O A /O \ 

0.4130 (3) 


A A A ftft / 1 1 \ 

0.0490 (11) 


H52A 


0.3684 


ft Tft O A 

0.7030 


0.4307 


ft r\ ~7 A ik 

0.074* 


H52B 


ft r\r\ /-"\ 

0.2263 


ft / 1 ^ft 

0.6150 


ft "t A 

0.3724 


ft ft -7 A -1- 

0.074* 


H5zC 


0.Z660 


A /CAO C 

0.6935 


A A £.£.C\ 

0.4669 


A A-7 A * 
U.U /4* 


C53 


-0.3644 (4) 


ft COO"7 /ON 

0.5837 (3) 


ft 1 inr \ 

0.1475 (3) 


ft ftf If /io\ 

0.0545 (12) 


H53A 


ft -t /-ft A 

-0.3694 


ft Cft^ o 

0.5928 


ft ft d 

0.2052 


ft ftoo sic 

0.082* 


H53B 


-0.3539 


0.5209 


0.1334 


0.082* 


H53C 


-0.4416 


0.5762 


0.0997 


0.082* 


C54 


-0.3971 (4) 


0.7352 (3) 


0.0503 (3) 


0.0563 (12) 


H54A 


-0.4462 


0.6666 


0.0043 


0.084* 


H54B 


-0.3868 


0.7905 


0.0210 


0.084* 


H54C 


-0.4407 


0.7411 


0.0870 


0.084* 
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05 


0.6090 (10) 


0.9793 (6) 


0.0979 (3) 


0.068 (3) 


0.587 (15) 


05' 


0.4980 (14) 


0.9293 (7) 


0.0788 (5) 


0.057 (4) 


0.413 (15) 


H5A 


0.5472 


1.0060 


0.0968 




0.086* 






H5B 


0.5442 


0.9160 


0.0461 




0.086* 






Atomic displacement parameters (A 2 ) 






T f>"> 








U 




Col 


0.0261 (3) 


0.0243 (3) 


0.0291 (3) 


0.0111 (2) 


0.0102 (2) 


0.0079 


(2) 


01 


0.0565 (19) 


0.0345 (16) 


0.0607 (19) 


0.0151 (14) 


0.0237 (15) 


0.0061 


(14) 


02 


0.0562 (18) 


0.0448 (16) 


0.0354 (15) 


0.0327 (14) 


0.0168 (13) 


0.0109 


(12) 


03 


0.0563 (18) 


0.0501 (17) 


0.0472 (17) 


0.0315 (15) 


0.0239 (14) 


0.0215 


(14) 


04 


0.0308 (15) 


0.0395 (16) 


0.081 (2) 


0.0111 (13) 


0.0029 (15) 


0.0265 


(16) 


Nl 


0.0292(18) 


0.0346 (18) 


0.0413 (19) 


0.0100(16) 


0.0124(16) 


0.0105 


(15) 


N2 


0.0347 (18) 


0.0395 (19) 


0.049 (2) 


0.0226 (16) 


0.0125 (16) 


0.0211 


(16) 


N3 


0.0436(19) 


0.0335 (18) 


0.0297 (17) 


0.0197(16) 


0.0162(15) 


0.0055 


(14) 


N4 


0.0308 (18) 


0.0282 (18) 


0.0392 (19) 


0.0074(15) 


0.0132(15) 


0.0079 


(15) 


N5 


0.0273 (16) 


0.0311 (17) 


0.0393 (18) 


0.0139(14) 


0.0087 (14) 


0.0146 


(15) 


N6 


0.051 (2) 


0.0357 (19) 


0.0380 (19) 


0.0159(17) 


0.0244 (17) 


0.0066 


(16) 


N7 


0.0252 (16) 


0.0272 (16) 


0.0298 (16) 


0.0143 (14) 


0.0093 (13) 


0.0069 


(13) 


N8 


0.0251 (16) 


0.0278 (16) 


0.0271 (16) 


0.0114(14) 


0.0084 (13) 


0.0073 


(13) 


N9 


0.0208 (15) 


0.0272 (16) 


0.0240 (15) 


0.0075 (13) 


0.0077 (12) 


0.0049 


(13) 


N10 


0.0252 (16) 


0.0287 (17) 


0.0318(17) 


0.0102(14) 


0.0113 (14) 


0.0051 


(14) 


Nil 


0.0371 (18) 


0.0330 (17) 


0.0316(17) 


0.0150(15) 


0.0155 (15) 


0.0132 


(14) 


N12 


0.0335 (17) 


0.0268 (16) 


0.0329 (17) 


0.0134(14) 


0.0151 (14) 


0.0102 


(14) 


CI 


0.028 (2) 


0.0218 (19) 


0.0249 (18) 


0.0144(17) 


0.0078 (16) 


0.0068 


(15) 


C2 


0.0192(18) 


0.0230(18) 


0.0268 (19) 


0.0056(15) 


0.0071 (15) 


0.0035 


(16) 


C3 


0.0210(18) 


0.0200 (18) 


0.031 (2) 


0.0078 (15) 


0.0056 (16) 


0.0110 


(16) 


C4 


0.028 (2) 


0.0246 (19) 


0.0243 (19) 


0.0119(17) 


0.0090 (16) 


0.0099 


(15) 


C5 


0.0226(18) 


0.0226(18) 


0.0246 (18) 


0.0050(15) 


0.0084 (15) 


0.0013 


(15) 


C6 


0.0255 (19) 


0.0230 (19) 


0.037 (2) 


0.0084(16) 


0.0134(17) 


0.0116 


(17) 


C7 


0.038 (2) 


0.034 (2) 


0.0273 (19) 


0.0232 (18) 


0.0132(17) 


0.0095 


(17) 


C8 


0.046 (2) 


0.029 (2) 


0.028 (2) 


0.0211 (19) 


0.0204(18) 


0.0092 


(16) 


C9 


0.038 (2) 


0.0253 (19) 


0.032 (2) 


0.0120(17) 


0.0213 (18) 


0.0062 


(16) 


CIO 


0.0301 (19) 


0.0281 (19) 


0.0214(17) 


0.0137(16) 


0.0134(15) 


0.0041 


(15) 


Cll 


0.0258 (19) 


0.035 (2) 


0.0267 (19) 


0.0114(17) 


0.0119(16) 


0.0035 


(16) 


C12 


0.030 (2) 


0.042 (2) 


0.0250 (19) 


0.0196(18) 


0.0122(16) 


0.0104 


(17) 


C13 


0.031 (2) 


0.0270 (19) 


0.0223 (18) 


0.0144(16) 


0.0132(16) 


0.0052 


(15) 


C14 


0.041 (2) 


0.034 (2) 


0.0258 (19) 


0.0215 (19) 


0.0170(17) 


0.0094 


(16) 


C15 


0.045 (2) 


0.026 (2) 


0.027 (2) 


0.0145 (18) 


0.0172(18) 


0.0076 


(16) 


C16 


0.030 (2) 


0.027 (2) 


0.034 (2) 


0.0043 (17) 


0.0133 (17) 


0.0031 


(17) 


C17 


0.029 (2) 


0.0240 (19) 


0.0202 (17) 


0.0103 (16) 


0.0115 (15) 


0.0025 


(15) 


C18 


0.0309 (19) 


0.0248 (18) 


0.0221 (18) 


0.0151 (16) 


0.0145(16) 


0.0044 


(15) 


C19 


0.055 (3) 


0.037 (2) 


0.040 (2) 


0.023 (2) 


0.024 (2) 


0.0150 


(19) 


C20 


0.037 (2) 


0.043 (2) 


0.051 (3) 


0.013 (2) 


0.024 (2) 


0.019 (2) 


C21 


0.054 (3) 


0.046 (2) 


0.048 (2) 


0.030 (2) 


0.023 (2) 


0.027 (2) 


C22 


0.057 (3) 


0.031 (2) 


0.044 (2) 


0.013 (2) 


0.017 (2) 


0.0133 


(19) 


C23 


0.028 (2) 


0.032 (2) 


0.0253 (19) 


0.0151 (17) 


0.0095 (16) 


0.0079 


(16) 


C24 


0.030 (2) 


0.031 (2) 


0.0238 (19) 


0.0128(17) 


0.0129(16) 


0.0045 


(16) 


C25 


0.030 (2) 


0.030 (2) 


0.0238 (18) 


0.0121 (17) 


0.0117(16) 


0.0036 


(15) 



Acta Cryst. (2013). E69, m142 



sup-7 



supplementary materials 



/'OA 

Czo 


A AO /I /I /1 OA 

U.0Z44 (iy ) 


A AO 1 /OA 
U.031 (ZJ 


A AOOA /1 OA 

U.UZZO (loj 


A A 1 1 O / 1 AA 

0.01 lo (loj 


A A1 1/1 /1 ^A 

0.01 14 (l->) 


A AAT7 /1 ^A 

0.U03 /(!-)) 


Cz/ 


a noo /i /i a A 
0.0zz4 (IV) 


A AO /I /OA 

0.034 (Zj 


A AOO /OA 

U.U33 (zj 


A A 1 AO / 1 AA 

0.0103 (loj 


A A 1 O H / 1 AA 

0.013 / (lo) 


A AA A H / 1 H\ 
U.UU4/ (1 1) 


Czo 


A AOO /OA 

0.03z (zj 


A ao a /OA 
U.036 (zj 


A A^/O /1 AA 

O.OZ05 (IV) 


A AOA/1 /1 OA 

0.0Z04 (lo) 


A A1 OA /1 AA 

0.01ZU (lo) 


A AAOO /1 AA 

U.UUoz (lo) 


CzV 


A A1 1 /OA 

0.031 (2) 


A AT) /OA 

0.033 (2) 


A AOO 1 /1 OA 

0.UZ31 (lo) 


A A 1 TO /1 TA 
0.01 /Z (1 /J 


A A10A /1AA 

U.013O (lo) 


A AAO/1 /1 AA 

U.UUZ4 (lo) 


C3U 


A A/1 0 /OA 

0.043 (zj 


A AO 1 /OA 

0.031 {2) 


A AO AO /1 OA 

U.UZ03 (IV) 


A AO 10/1 OA 

o.uzio (iyj 


AA101 /10A 
0.01V1 (lo) 


A AAAO /1 AA 

U.UUoz (lo) 


C31 


A A/1 A /OA 

0.040 (z) 


A AOA /OA 

U.UzV (2) 


A AO O /OA 

0.03z (z) 


A A1 AO /1 OA 

U.Oloo (lo) 


A AO A 1 / 1 OA 

U.UzUl (lo) 


A AAAA /1 AA 

u.uuoy (io) 


C3z 


A A1A /OA 

0.030 (zj 


A A') 1 /OA 

U.031 (Zj 


A AO O /OA 

0.038 (z) 


A AA*7A /1 TA 

o.oo /y (1 /) 


AA1AC /10A 

U.UIoj (lo) 


A AAC7 /1 OA 

U.UU3 / (lo) 


C33 


A AT^'J / 1 oa 

0.0zo3 yiy) 


A AOOA /1 OA 

U.Uzoo (IV) 


A AO/1 0 /1 OA 

0.UZ43 (lo) 


A A 1 OA /1 AA 

O.UlzO (loj 


AA100 /1^A 
U.013Z (1 J) 


A AA^O /1 ^A 

U.UUjz (l->) 


C34 


A AO^/^ /1 oa 

O.OZOO {iy) 


A AOO /OA 

O.OzV (z J 


A AO 1 A /1 OA 

O.UzlO (lo) 


A A 1 /I A / 1 AA 

0.U140 (loj 


A AAO/1 /1 ^A 

o.ooy4 (i3j 


A AAOA /1 ^A 

U.UUZO (13) 


C33 


A AO O /OA 

0.03o (Zj 


A AO A /OA 

U.034 (z) 


A AO H /OA 

0.03 / (z) 


A A 1 O O / 1 OA 

0.013Z (loj 


A A 1 A O / 1 OA 

U.U143 (loj 


A A1 AO /1 OA 

U.Uloz (loj 


C3o 


A AOO /OA 

0.03z (Zj 


A AO C /OA 
U.U33 (2) 


A A/1 A /OA 

0.040 (2) 


AA11A/10A 

0.0110 (loj 


AA101 /10A 

U.U131 (loj 


A A10A /10A 

o.ui3y (lO) 


C3 / 


A A/1 O /"I a 

0.04o (3 J 


A A/1 A /OA 
U.040 (ZJ 


A A /I C /OA 
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A AOA /OA 

O.UzO (ZJ 


C3V 


A All /OA 

0.03z (Zj 


A AOA /OA 

U.U3V (zj 


A AO 1 /OA 

0.031 (z) 


A A 1 A A / 1 OA 

U.014U (lo) 


A A1 1 A /1 OA 

U.U11U (lo) 


A AAOA /1 OA 

O.UOoo (loj 


C4U 


A AO O /OA 

0.03o (Zj 


A A/1 C /OA 

U.U43 (2) 


A AOA /OA 

0.030 (z) 


A AOO /OA 

O.Ozz (z) 


A A 1 AZ / 1 OA 

U.U143 (lo) 
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U.UUV4 (loj 


C41 
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0.043 (zj 


A AOA /OA 
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A AOO O / 1 AA 
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A AOOO /1 OA 

U.UZZ3 (loj 


A A1O0 /I OA 

o.oiyo (lO) 


A A1 AO /1 AA 

U.UlUz (loj 


A 0 

C43 


A ACA /OA 

0.030 (z) 


A AOO C /1 AA 
U.UZZ3 (1VJ 


A AO 1 /OA 

0.U31 (z) 


A A 1 AO /1 OA 

0.U163 (lo) 


A AO A O / 1 OA 

O.Uz4o (IV) 


A A1 OO /1 AA 

U.Ulzo (16) 


C44 


a A/i o /'^^ 
0.045 (Z) 


A AO A O / 1 AA 

U.0Z43 (iyj 


A AOO /OA 

0.03Z (zj 


A A 1 C7 /1 OA 

0.0 1 j / (loj 


A AO A O / 1 AA 

U.0Z43 (IV) 


A AAA 1 / 1 AA 

o.ooyi (lO) 


C43 


A A1 0 /OA 
0.0.55 (Z) 


A AO /I A /1 OA 

U.0z4o (IV) 


A AO 0 /OA 

0.U33 (ZJ 


A A 1 1 Q / 1 TA 

0.01 lo (1 /) 


A AOO 1 / 1 OA 

U.Ozzl (loj 


A AA^/1 /1 AA 

U.UU34 (loj 


C4o 


A AT7 /OA 

0.03 / (z) 


A AOT /OA 

U.03 / (zj 


A AO/1 /OA 

0.034 (ZJ 


A A1 ^A / 1 OA 
0.0130 (IV) 


AA101 /10A 

U.Ulol (loj 


A AA/1 Z /1 OA 

U.UU43 (loj 


C4 / 


A A1A /'OA 

0.030 (Z) 


A AOT /OA 

U.U3 / (zj 


A AOA /OA 

O.OzV (2) 


A A10O /10A 

o.oizy (lo) 


A A1 AA /1 H\ 

U.UlOo (1 /) 


A AAOO / 1 TA 

— o.oozy (1 /J 


C4o 


A (\AH /OA 
0.04/ (ZJ 


A A/1 1 /OA 

U.U41 (zj 


A AO O /OA 

0.03Z (zj 


A AOO /OA 

O.Ozo (z) 


A A 1 C A / 1 AA 

U.U1M (IV) 


A A 1 Z 1 / 1 OA 

0.0131 (loj 


C4y 


A AOO /OA 

0.03V (zj 


A AO ZA /1 OA 

U.UZ34 (iyj 


A AOAO /1 OA 

o.ozov (iyj 


A A 1 1 1 /1 TA 
0.01 /I (1 I) 


A ai 71 /I n\ 

U.01 /I (1 1) 


A AATT /1 AA 

U.UU / / (loj 




A AIO /OA 

0.03z (zj 


A AOAO /1 OA 

U.UZUo (loj 


A AOOO /1 OA 

U.Uzzo (loj 


A AAO ^ / 1 AA 

O.UOoj (loj 


A A1 ^A /1 AA 
0.0130 (lOj 


A AAOA /1 ^A 

U.UOzo (l3j 




W.Wj / ^Z ^ 


u.uu / yj j 






w.w i j yz. ) 


0 0? 1 (1\ 

W.WZ, 1 \^Z, ^ 


C52 


0.052 (3) 


0.044 (2) 


0.048 (3) 


0.027 (2) 


0.012 (2) 


0.016 (2) 


C53 


0.039 (2) 


0.055 (3) 


0.058 (3) 


0.012 (2) 


0.023 (2) 


0.008 (2) 


C54 


0.054 (3) 


0.066 (3) 


0.053 (3) 


0.035 (3) 


0.020 (2) 


0.019 (2) 


05 


0.095 (8) 


0.081 (5) 


0.038 (3) 


0.064 (6) 


0.017(3) 


0.010(3) 


05' 


0.106(11) 


0.038 (5) 


0.049 (5) 


0.040 (6) 


0.047 (6) 


0.018 (4) 



Geometric parameters (A, ") 



Col— C6 


1.932 (4) 


C23— H23 


0.9500 


Col— C2 


1.934 (3) 


C24— C25 


1.400 (4) 


Col— C3 


1.944(4) 


C24— C35 


1.507 (5) 


Col— CI 


1.950 (4) 


C25— C26 


1.413 (5) 


Col— C4 


1.953 (4) 


C25— C36 


1.489 (5) 


Col— C5 


1.956 (3) 


C26— C34 


1.403 (4) 


01— HI A 


0.8198 


C26— C27 


1.429 (5) 


01— H1B 


0.8201 


C27— C28 


1.354 (5) 


02— H2A 


0.8200 


C27— H27 


0.9500 


02— H2B 


0.8201 


C28— C29 


1.436 (5) 


03— H3A 


0.8196 


C28— H28 


0.9500 


03— H3B 


0.8198 


C29— C33 


1.403 (4) 


04— H4A 


0.8198 


C29— C30 


1.419(5) 


04— H4B 


0.8200 


C30— C31 


1.379 (5) 


Nl— CI 


1.155 (4) 


C30— C37 


1.506 (5) 


N2— C2 


1.148(4) 


C31— C32 


1.405 (5) 
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XTO PO 

N3 — C3 


1 1 CH S A\ 

1.156 (4) 


XT A P A 

N4 — C4 


1 1 /I O / A \ 

1.143 (4) 


N5 — C5 


1 1 AO / A\ 

1.148 (4) 


xtz: p /_ 

N6 — Co 


1 1 CO /A \ 

1.158 (4) 


XT*7 /~ 1 '7 

N7 — C7 


1 Til /^\ 

1.3zz (4) 


XT*7 pi o 

N7 — C18 


1 1 /I Pt / A \ 

1.349 (4) 


N8 — C16 


1 o a /" / /i \ 

1.326 (4) 


N 8 — C 1 7 


1 CO //I \ 

1.358 (4) 


XTO TJOXT 


a a /i a a 
U.9499 


N9 — C23 


1.334 (4) 


N9 — C34 


1 1 /I / A \ 

1.364 (4) 


\TA TTA\T 

N9 — H9N 


0.9500 


xt 1 a /"'■o a 
NIO — C3z 


1.324 (4) 


xt 1 a r*n 

NIO — C33 


1 O C 1 //I \ 

1.351 (4) 


XT 11 P C A 

Nil — C50 


1 ^ AH ( A\ 

1.347 (4) 


xt 1 1 p o a 

Nil — C39 


1.349 (4) 


XT 1 1 T T 1 1 \T 

JN 1 1 — HI IN 


a a «i m 
U.949/ 


XT 1 1 P /I O 

Nlz — C48 


1.328 (4) 


XT 1 1 /""^ /I (\ 

N12 — C49 


1.351 (4) 


C7 — C8 


1 AC\ A ( C\ 

1.404 (5) 


P -7 TTT 

C / — H/ 


n. ocA.r\ 

0.9500 


P Q PA 

C8 — C9 


1 O OA /f \ 

1.380 (5) 


C8 — C19 


1.501 (5) 


C9 — CIO 


1.420 (5) 


PA nan 

C9 — CzO 


1 f 1 o /r\ 

1.518 (5) 


CIO — C18 


1 A r\ci f A \ 

1.408 (4) 


CIO — Cll 


1.432 (4) 


pi i pn 

Cll — Clz 


1 If A /f\ 

1.350 (5) 


pil TJ 1 1 

Cll — HI 1 


U.95UU 


C12 — C13 


1.434 (4) 


f~°" 1 TT1 O 

C12 — H12 


Pi ACAA 

0.9500 


C13 — C17 


1 .402 (4) 


C13 — C14 


1.416 (5) 


C14 — C15 


1.388 (5) 


f • 1 A PO 1 

C14 — C21 


1.505 (5) 


C 1 5 — C 1 6 


1.382 (5) 


C 1 5 — C22 


1.512 (5) 


C16 — H16 


0.9500 


P 1 T P 1 O 

C17 — C18 


1 A A O / /I \ 

1.443 (4) 


pin tii a * 

C19 — H19A 


A A OA A 

0.9800 


P 1 A T T 1 a r> 

C19 — H19B 


a AOAA 

0.9800 


P 1 A T T 1 ap 

C19 — H19C 


a AOAA 

0.9800 


POA ti^a A 

C20 — H20A 


A AOAA 

0.9800 


C20— H20B 


0.9800 


C20— H20C 


0.9800 


C21— H21A 


0.9800 


C21— H21B 


0.9800 


C21— H21C 


0.9800 


C22— H22A 


0.9800 



PI 1 POO 

C31 — C38 


1 C 1 o /c\ 

1.513 (5) 


P 1 a T T1 a 

C32 — H32 


0.9500 


POO P O /I 

C33 — C34 


1 AAA i C\ 

1.444 (5) 


PTC T TO C A 

C35 — H35A 


A AO A A 

0.9800 


PTC XT') CTl 

C35 — H35B 


A AOAA 

0.9800 


PIC TTOCP 

C35 — H35C 


A AOAA 

0.9800 


po z' in /" a 

C36 — H36A 


A AOAA 

0.9800 


PO/' TTO/"Tl 

C36 — H36B 


A AOAA 

0.9800 


P O / T TO /TP 

C36 — H36C 


A AOAA 

0.9800 


po*7 a 

C37 — H37A 


A AOAA 

0.9800 


POT TTOTT) 

C37 — H37B 


A AOAA 

0.9800 


POT unp 

C37 — H37C 


A AOAA 

0.9800 


o m o a 
C3o — HJsA 


A AOAA 

U.9sUU 


C38 — H38B 


A AOAA 

0.9800 


POO T TO OP 

C38 — H38C 


A AOAA 

0.9800 


PO A P /I A 

C39 — C40 


1 O *7 A ( C\ 

1.379 (5) 


C39 — Hi 9 


A ACAA 

U.95UU 


C40 — C41 


1.376 (5) 


P /I A P C 1 

C40 — C5 1 


1.520 (5) 


p /I 1 P ,1 a 

C41 — C4z 


1 /I A O /C\ 

1.448 (5) 


p /i i PC) 

C41 — C5z 


1 /IOO /c\ 

1.483 (OJ 


p <n pc a 

C42 — C50 


1 O OT //1\ 

1.387 (4) 


p /i a p /i o 

C42 — C43 


1.417 (5) 


P /I O P /I A 

C43 — C44 


1 /I A A /C\ 

1.400 (5) 


P /I O TJ A O 

C43 — H43 


a. ncnr\ 
0.9500 


r~* A A P /I C 

C44 — C45 


1 /I 1 1 /c\ 

1.411 (5) 


P /I /I T T A A 

C44 — H44 


0.9500 


P /I C P/l A 

C45 — C49 


1 O A A /C\ 

1.394 (5) 


C45 — C46 


1 A A C /C\ 

1.445 (5) 


C46 — C47 


1.359 (5) 


C46 — C53 


1.481 (5) 


P /IT P /I O 

C47 — C48 


1 /in /c\ 

1.417 (5) 


pi/in PC A 

C47 — C54 


1.492 (5) 


P A O T T /I O 

C48 — H48 


0.9500 


P /I A P C A 

C49 — C50 


1.458 (5) 


P C 1 T TC 1 A 

C51 — H51A 


A AOAA 

0.9800 


P C 1 T TC 1 T> 

C51 — H51B 


A AOAA 

0.9800 


P C 1 T TC 1 P 

C51 — H51C 


A AOAA 

0.9800 


P CO T TC O A 

C52 — H52A 


A AOAA 

0.9800 


PCO TTCOT* 

C52 — H52B 


A AOAA 

0.9800 


PCO TTCOP 

C52 — H52C 


A AOAA 

0.9800 


P CO T TC O A 

C53 — H53A 


A AOAA 

0.9800 


PCO TTCOT* 

C53 — H53B 


A AOAA 

0.9800 


C53 — H53C 


0.9800 


C54— H54A 


0.9800 


C54— H54B 


0.9800 


C54— H54C 


0.9800 


05— H5A 


1.0000 


05— H5B 


0.9939 
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C22— H22B 


0.9800 


05'— H5A 


0.9855 


C22— H22C 


0.9800 


05'— H5B 


0.9867 


C23— C24 


1.385 (5) 






C6— Col— C2 


90.88 (13) 


C28— C27— H27 


119.1 


C6— Col— C3 


176.86 (14) 


C26— C27— H27 


119.1 


C2— Col— C3 


87.28 (13) 


C27— C28— C29 


121.9(3) 


C6— Col— CI 


90.03 (14) 


C27— C28— H28 


119.1 


C2— Col— CI 


88.46 (13) 


C29— C28— H28 


119.1 


C3— Col— CI 


92.46 (13) 


C33— C29— C30 


117.9 (3) 


C6— Col— C4 


87.95 (13) 


C33— C29— C28 


118.7(3) 


C2— Col— C4 


92.18 (13) 


C30— C29— C28 


123.5 (3) 


C3— Col— C4 


89.57 (13) 


C31— C30— C29 


118.3 (3) 


CI— Col— C4 


177.90(14) 


C31— C30— C37 


121.1 (3) 


C6— Col— C5 


90.10(13) 


C29— C30— C37 


120.6 (3) 


C2— Col— C5 


176.33 (14) 


C30— C31— C32 


118.3 (3) 


C3— Col— C5 


91.90 (13) 


C30— C31— C38 


122.7 (3) 


CI— Col— C5 


88.00 (13) 


C32— C31— C38 


119.0(3) 


C4— Col— C5 


91.39 (13) 


N10— C32— C31 


125.6 (3) 


H1A— 01— H1B 


115.0 


N10— C32— H32 


117.2 


H2A— 02— H2B 


111.5 


C31— C32— H32 


117.2 


H3A— 03— H3B 


112.9 


N10— C33— C29 


124.3 (3) 


H4A— 04— H4B 


113.3 


N10— C33— C34 


117.3 (3) 


C7— N7— C18 


116.3 (3) 


C29— C33— C34 


118.4 (3) 


CI 6— N8— C17 


121.2 (3) 


N9— C34— C26 


118.9(3) 


CI 6— N8— H8N 


114.3 


N9— C34— C33 


118.6 (3) 


CI 7— N8— H8N 


124.5 


C26— C34— C33 


122.5 (3) 


C23— N9— C34 


122.2 (3) 


C24— C35— H35A 


109.5 


C23— N9— H9N 


120.3 


C24— C35— H35B 


109.5 


C34— N9— H9N 


117.5 


H35A— C35— H35B 


109.5 


C32— N10— C33 


115.7 (3) 


C24— C35— H35C 


109.5 


C50— Nil— C39 


122.5 (3) 


H35A— C35— H35C 


109.5 


C50— Nil— Hi IN 


108.2 


H35B— C35— H35C 


109.5 


C39— Nil— HI IN 


129.0 


C25— C36— H36A 


109.5 


C48— N12— C49 


115.3 (3) 


C25— C36— H36B 


109.5 


Nl— CI— Col 


179.3 (3) 


H36A— C36— H36B 


109.5 


N2— C2— Col 


177.6 (3) 


C25— C36— H36C 


109.5 


N3— C3— Col 


177.1 (3) 


H36A— C36— H36C 


109.5 


N4— C4— Col 


177.3 (3) 


H36B— C36— H36C 


109.5 


N5— C5— Col 


177.5 (3) 


C30— C37— H37A 


109.5 


N6— C6— Col 


178.4 (3) 


C30— C37— H37B 


109.5 


N7— C7— C8 


125.0 (3) 


H37A— C37— H37B 


109.5 


N7— C7— H7 


117.5 


C30— C37— H37C 


109.5 


C8— C7— H7 


117.5 


H37A— C37— H37C 


109.5 


C9— C8— C7 


118.4 (3) 


H37B— C37— H37C 


109.5 


C9— C8— C19 


122.6 (3) 


C31— C38— H38A 


109.5 


C7— C8— C19 


118.9(3) 


C31— C38— H38B 


109.5 


C8— C9— CIO 


118.6(3) 


H38A— C38— H38B 


109.5 


C8— C9— C20 


121.3 (3) 


C31— C38— H38C 


109.5 



Acta Cryst. (2013). E69, m142 



sup-10 



supplementary materials 



CIO — C9 — C20 


1 AA 1 / <-* \ 

120.1 (3) 


C18 — CIO — C9 


1 1 "7 1 /I \ 

117.3 (3) 


p i o rtn ri 1 

C 1 8 — C 1 0 — C 1 1 


118.4 (3) 


PA 1 A P 1 1 

C9 — CIO — Cll 


124.3 (3) 


C12 — Cll — CIO 


122.2 (3) 


rill pi 1 TT11 

C12 — Cll — Hll 


no n 

118.9 


pi a ni i TT11 

CIO — Cll — Hll 


lion 

118.9 


C 1 1 — C 1 2 — C 1 3 


121.7 (3) 


pi i nn u 1 o 
Cll — Clz — Hlz 


1 19. Z 


pn pn tti n 

C13 — Clz — H12 


1 1 ft T 

119.2 


ph p i -> p i /i 

C17 — C13 — C14 


119.1 (3) 


pn p 1 o pn 

C17 — C13 — C12 


i i / n /o\ 

116.9 (3) 


C14 — CI 3 — Clz 


lz4.U (3) 


C15 — C14 — C13 


11ft A \ 

119.4 (3) 


P 1 C P 1 A P O 1 

C 1 5 — C 1 4 — C2 1 


120.4 (3) 


P 1 1 P 1 A P O 1 

C13 — C14 — C21 


120.2 (3) 


p 1 / PIC p" 1 A 

C16 — C15 — C14 


1 1 O A /T\ 

118.0 (3) 


C 1 6 — C 1 5 — C22 


118.6 (3) 


P 1 /I P 1 C P O O 

C14 — CI 5 — C22 


1 O O A \ 

123.4 (3) 


\to p 1 /_ PIC 

N8 — Clo — C15 


1 OO A <") \ 

122.9 (3) 


No — Clo — Hlo 


IIO f 

118.3 


p 1 c p 1 tti a 

C15 — Clo — Hlo 


1 1 o c 

118.5 


"v TO P 1 "7 P 1 ") 

No — C17 — C13 


1 1 A 1 /I \ 

119.3 (3) 


\TO P 1 T P 1 O 

N 8 — C 1 7 — C 1 8 


1 1 O /I \ 

118.4 (3) 


pn p i "t pin 

C13 — C17 — C18 


122.3 (3) 


"v jn p 1 o P i a 

N7 — Clo — CIO 


1 O /I O /I \ 

124.2 (3) 


\th p i o P 1 T 

N7 — C18 — C17 


1 1 T O /O \ 

117.2 (3) 


pi A P 1 O p 1 "7 

CIO — C18 — C17 


1 1 O C /'J \ 

118.5 (3) 


r~"o nin [Tin* 

C 8 — C 1 9 — H 1 9 A 


1 ftft c 

109.5 


po p 1 n tti r\n 

C8 — C19 — H19B 


109.5 


tti a a p 1 (\ T T 1 ATI 

H19A — C19 — H19B 


109.5 


po nift TTinr 1 

C8 — C19 — H19C 


1 Aft C 

109.5 


TTI n A nift TTI ftp 

H19A — C19 — H19C 


1 ftft c 

109.5 


tti (\ r> p i p\ T T 1 AP 

H 1 9B — C 1 9 — H 1 9C 


109.5 


r~\ (\ /""I O A TTOA A 

C9 — C20 — H20A 


109.5 


pp. POA T r t a n 

C9 — C20 — H20B 


1 AA C 

109.5 


H20A — C20 — H20B 


109.5 


PA POA THAP 

C9 — C20 — H20C 


109.5 


TT1A * p^A TTOAP 

H20A — C20 — H20C 


109.5 


Tiffin POA TTIAP 

H20B — C20 — H20C 


1 AA C 

109.5 


P 1 A PO 1 IT1 1 A 

C14 — C21 — H21A 


109.5 


p 1 /i po 1 tti 1 r") 

C14 — C21 — H21B 


109.5 


Til i * PO 1 T T1 1 T» 

H21A — C21 — H21B 


1 AA C 

109.5 


C14— C21— H21C 


109.5 


H21A— C21— H21C 


109.5 


H21B— C21— H21C 


109.5 


CI 5— C22— H22A 


109.5 


CI 5— C22— H22B 


109.5 


H22A— C22— H22B 


109.5 



TTIO A p -) o TTTOP 

H38A — C38 — H38C 


109.5 


H38B — C38 — H38C 


109.5 


XT 1 1 POA P yl A 

Nil — C39 — C40 


1 1 A A / A \ 

119.9 (4) 


"KT1 1 pt a inn 

Nil — C39 — H39 


1 OA 1 

120.1 


p a r\ p*)a mn 

C40 — C39 — H39 


120.1 


P A 1 P /I A P 1 A 

C41 — C40 — C39 


1 O A Z' /O \ 

120.6 (3) 


P /I 1 P /I A P C 1 

C41 — C40 — C51 


1 O 1 O /"1\ 

121.2 (3) 


POA P /I A PC1 

C39 — C40 — C51 


118.1 (4) 


P/| A P/1 1 p /|1 

C4U — C41 — C4z 


1 1 O C /"> \ 

118.5 (3) 


P A A P /I 1 P C O 

C40 — C4l — C52 


1 O O /I /o \ 

122.4 (3) 


P /I O P ,1 1 P c o 

C42 — C41 — C52 


119.1 (3) 


C50 — C42 — C43 


119.1 (3) 


r~y r p, p^n P /I 1 

C50 — C42 — C41 


1 1 O 1 pl\ 

118.2 (3) 


P /I •"> P /I O P /I 1 

C43 — C42 — C4 1 


1 O O T /I \ 

122.7 (3) 


C44 — C43 — C42 


120.4 (3) 


C44 — C43 — H43 


119.8 


P A O P A 1 T T yl 1 

C42 — C43 — H43 


119.8 


P/IO A A P /I c 

C43 — C44 — C45 


1 OA A /O \ 

120.9 (3) 


C43 — C44 — H44 


119.5 


P A C P /I /I T T A A 

C45 — C44 — H44 


119.5 


C49 — C45 — C44 


119.9 (3) 


C49 — C45 — C46 


117.4 (3) 


C44 — C45 — C46 


1 O O T /I \ 

122.7 (3) 


P A 1 P /I /" P /I C 

C47 — C46 — C45 


118.1 (3) 


p /I -7 p/i/; PO 

C47 — C46 — C53 


1 O 1 T / A \ 

121.7 (4) 


C45 — C46 — C53 


1 ^ A "A /I \ 

120.2 (3) 


C46 — C47 — C48 


1 1 o ^ /I \ 

118.7 (3) 


P /I /" P /I *1 P C /I 

C46 — C47 — C54 


1 O O A { A\ 

122.9 (4) 


p a o pn pc/i 

C48 — C47 — C54 


1 1 O A / A\ 

118.4 (4) 


N12 — C48 — C47 


125.4 (3) 


XT 1 O P /I O T T A O 

N 1 2 — C4 8 — H4 8 


117.3 


f ' A 1 P A O TT/IO 

C47 — C4 8 — H4 8 


1 1 T O 

117.3 


\T1 1 f~"AC\ t~~* A z 

N 12 — C49 — C45 


125.1 (3) 


N12 — C49 — C50 


116.1 (3) 


C45 — C49 — C50 


1 1 o O /"> \ 

1 1 8.8 (3) 


X T 1 1 P C A P /I O 

Nil — C50 — C42 


1 O A O /1\ 

120.2 (3) 


XT 1 1 P C A P A A 

N 1 1 — C50 — C49 


1 1 O A /") \ 

118.9 (3) 


C42 — C50 — C49 


1 A A /I \ 

120.9 (3) 


i j /-\ /"l r" i T TiT 1 A 

C40 — C5l — H51A 


109.5 


P A A PC1 TTC 1 n 

C40 — C51 — H51B 


1 AA C 

109.5 


T TC 1 A P C 1 T T C 1 r> 

H51A — C51 — H51B 


109.5 


C40 — C5l — H51C 


109.5 


T TC 1 A P C 1 T T C 1 P 

H51A — C5l — H51C 


109.5 


H51B— C5l— H51C 


109.5 


C4l— C52— H52A 


109.5 


C4l— C52— H52B 


109.5 


H52A— C52— H52B 


109.5 


C4l— C52— H52C 


109.5 


H52A— C52— H52C 


109.5 
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C15— C22- 


-H22C 


109.5 


H52B — C52 — H52L 




1 An c 

109.5 


H22A— C22— H22C 


109.5 


C46 — C53 — H53A 




109.5 


H22B— C22— H22C 


109.5 


C46 — C53 — H53B 




1 AA C 

109.5 


N9— C23— C24 


121.3 (3) 


H53A — C53 — H53B 




1 A A C 

109.5 


N9— C23- 


-H23 


119.4 


C46 — L53 — H53C 




109.5 


C24— C23- 


— H23 


119.4 


H53A — C53 — H53C 




109.5 


C23— C24— C25 


H9.l (3) 


H53B — C53 — H53C 




1 AA C 

109.5 


C23— C24- 


— C35 


H9.4 (3) 


C47 — C54 — H54A 




109.5 


C25— C24- 


-C35 


121.5 (3) 


AH £ A TTCATi 

C47 — L54 — H54B 




1 AA C 

109.5 


C24— C25- 


-C26 


1 1 o o /i \ 

lis. 8 (3) 


JT C A A " c /I T Tr A Ti 

H54A — C54 — H54B 




109.5 


C24— C25- 


-C36 


1 90 (* <X\ 
1ZU.O J 






1 no s 


C26— C25- 


— C36 


120.6 (3) 


H54A— C54— H54C 




109.5 


C34— C26— C25 


119.6(3) 


H54B— C54— H54C 




109.5 


C34— C26— C27 


116.9(3) 


H5A— 05— H5B 




92.3 


C25— C26- 


-C27 


123.5 (3) 


H5A— 05'— H5B 




93.6 


C28— C27- 


-C26 


121.7 (3) 








Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A 


D-A 


£>— H-v4 


01— HL4 ■ 


05' 


0.82 


1.84 


2.616 (7) 


157 


01— HL4- 


05 


0.82 


2.02 


2.823 (8) 


165 


01— HL8- 


•N5 1 


0.82 


2.27 


3.068 (4) 


163 


02— U2A- 


■N3 U 


0.82 


2.25 


3.044 (4) 


164 


02—U2B- 


■N3 


0.82 


2.09 


2.901 (4) 


169 


03— U3A- 


■N2 


0.82 


2.11 


2.909 (4) 


163 


03—R3B- 


■02" 


0.82 


2.01 


2.813 (3) 


168 


04— H4^- 


03 


0.82 


1.89 


2.707 (3) 


173 


04 — H4B- 


01 


0.82 


1.94 


2.735 (4) 


164 


N8— UM- 


•04"' 


0.95 


1.72 


2.636 (4) 


161 


N9— U9N- 


•N5 iv 


0.95 


2.14 


2.919 (4) 


138 


Nil— H117V-N4' 


0.95 


2.11 


2.799 (4) 


128 



Symmetry codes: (i)x,y+l, z; (ii) -x+l, -y+l, -z+1; (iii) x+l,y, z; (iv) -x+2, -y+\, -z+1. 
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